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(54) mwvzm mmtm&mmwftBim 



(57) 

xmmzn. tnui&m&v>T . a i ni^t i,., a i 

^ ffifl£<DT i A 1 N/f^T i,., Al, NtCTO. 



( 2 ) 

1 

mmm&mxb^x, i&®m&vmm&<D 2mm<DT i 

[if*«2l 4£0ffgWT i A 1 NJ1*«T i,., A 1 , 
NKTO. l^x^O. AX^ZilZit^t&f&frhti 
y>. M&iBt<DT i A 1 Nl^T i,., A 1 , NI^TO. 
4<x^0. 7 5"?*£;h.S'fb**Wfta»e>*«. »** 10 

i BttoBjmttMSBJt&M. 

[SS**3l <g;S£&c7?T i A 1 NS/JS. a— y^v^ 

^S^VT^tE- 1 0 3 OV©*#Tt« 

£ mm&<r>T i A 1 Nl^S«/M7^tE- 5 o 

- — 150 v<D*#T-e»j«snr>s;s»*« 1 lEgcw 

[»*S5l ffiS?a^tiSS!SSOif:$lt75S5 : 1~ 20 
1 : lOtffcS, ff**l~3<DV\-r , n*^IB«<0»8 

[000 1] 

bT*fflftWIgi|^#JiM«fC&JB$i 

[0 0 0 2 J 

m*<D&ffi] nm&j:MM*am&*xMMm*mw 30 

0CVDS «H*6&aK*«fe) *5itfPVDS 

fflSftSKHo TV 
[0003] Il^Wiiift^fit LTIW 

mz.mm.mm& (smm ©«nfcTiN«<^ 

£Hfc£H-O^ 0 BP^T i NttT i C J; D l»*H4fc:®;h< 

•0*3*, mm<DMT.m j $-B»mz&^xfi-m.-rzT. 

5. L^LT i NttT i C \Z.t£^.X&m&X3bZ> 

tttm-rzmfmz&£.-t%-7 7>>?mmz*tLx\i.tt 50 
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[0004] «)S'Jji«w-®<oiBija^^^M$n 
b/MtftftjfecoT i NA^S«t?»irco^sf(-J5£:x#n 

i5T i A 1 N, T i A 1 C, j£liT i A 1 CN^O^t 
J***«36<S*Lfc (<&MBg6 2-5 6 5 6 5) . 
[0 0 0 5] XI20P VD&^^-^O^/Udfr— SrflJ 

CVD«felCfeV^TJl&nfc**«lKJ:«ttft*t±*Fftb 
ffiotP VDi*l-J:oT^fiK$4xfc^J4, CV 

9 ? y 9 vtc Y) mmmmmr L.x$.~mm 

MtU, (Al, Ti) (N, C) ^JBI^ti^$ 

T i N^^Jt'<-CrtgB^*S2*eF£i±tB5</i5(0 
-£\ T i NA**r»J«-t-4»&J:9 hXZZtdifm^flM 
m&M&VXmM&tiX^^Z,, CHtrtH, 
(Al, Ti) (N, C) *&R*<0«x;fc<MH4«:-h8' 

[0006] ^T?, bfcVtffKi* g L-CJfclfcfiMfc 

$.m*mmvtz - 1 3 6 5 1 4) „ r<o« 

«/&l*T i C, N,. s ({fib, Ogx^O. 6) 
H3te*ttWM»bfci&JWifc, (Al, Ti,., ) 
(N, C,. t ) ({&U 0. 56;Syg0. 75, 0. 

6^zsi) -e^jn^ftfM^^isMs^xi: 

6~12 tf m-efe5, I»^IC«^S1X5 £^5 

i><nxhz> 0 

[0007] ±m<D®mm&mnBim}*. uTnm&\z 
x*>wimnm*+ftx\-ttt:t>*<2iz a bp*>, tin ( x = 

0©M) £ (Al, Ti,-, ) (N, c... ) irogf 

®-eiiT i Nji»w«fl»«qBiwktt*s^jab, t i c 

, N,. x (O^x^O. 6) t (Al, Ti,., ) (N 
[0 0 0 8] 

J: 5 ir-TSlSM] *58B^I4XfE(OPp^S^ 
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3 

[000 9] 

IlSa«rA?*^-Sfc«)W^M6:] ±EB U»fc36 

smx-b^x. &mmRvnm&<D2wm(DT sain 

SJlfctwt-fc!) (if*«l) , SftlEi£B!AOT i A 1 
NliST i,., Al, NICTO. l^x^O. 4tr^$ 
nSft^M/S^^D, ilS«©T i A 1 N@*?T i 10 

,., ai, nicto. 4<x^o. 7 

i A 1 Njf/JS, => — Vi/^F<75S^^T^.«iE- 1 
O 3 0V(D*frTtMJtl., iSS^cOTiAlN 

g/4s&*g/<-f r*^;ffi- 5 o— 1 5 ovro^Tt* 

4) , HKtfriBi&SS&Jf iiSffla^<DJ?$lfci6S5 : 1~ 

1 : 1 o^h*mm*m&mmmm.8.i6k-<ihz <w#* 

5) „ 20 

[0010] #3891 14, *Sf»riB5@|£eS:^-rT i A 1 N 

v>t i a 1 N^i4$^., mmffifet-tzzkx'. &m£. 

**«»e>*T,5*S, #KflMii-S&«l*«T i A 1 N-e^^ 

[001 1 ] H^i-T i A 1 NI4T i NKJfc^TiiiSg* 

3„ ^r^ii»ftMifc<**u5T i A 1 NjgKJfc'*, ©A 1 
m^ti-^^i:T-iS^SWT i A 1 Nl^M^ftS. 
^W»#*«:»ff S*«fcftteH:{6«*T iAlNf 
CD A ljfaj&i LtliT i,., Al, NKTO. ISxS 

0. 4-efct), i "9»*L< 140. 2<xg0. 3ir-T 
50<«I*U\ x<0. 1 T-J4A 1 mMOtommb 
H1% x>0. 4-CI4«E«^3S<*t)-t-^, <g® 
MiU^fflLftOiS. 40 

[0012] ikKmmmvT i a 1 njs»4, t i,., a 

1, NKTO. 4<xS0. 7 SX-TFZtl&hVtf&m 
T?fc>?, <fc!?£f*L<f40. 6=Sx^0. 6 5 t1r%<n 
*5S*bV\ x=S0. 4 -CttilSWKJB i: LT«UB-tH\ 
Sfc, x>0. 7 5-Cfc,ftMMMH/ato*A l NKiEflabT 

i A l NKO®II43-f-f y^WiS/WT^ttE 

xn&*mwi-zzbK£*)&m&bm&&<oT i ai 50 
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[0013] {SflMtT i A 1 Ni©M*#i: LTI4^< 

^rr^«E (vb) as, -3ovgvbg-iov*si 

=i"C£> 9 , 4 9/if*t<J4-20V^Vbg-l OVt 
■r*0><»«8*LV\, Vb<-3 0Vtttte®SIi:l,t 
t£fflL.&<£?), SfcVb>- 1 0V<Dm&teT— ?t$c 

bmhumik. ov/MT^tw^yi'-f 
[0014] titcmmmT i a 1 Njg^^^t lt 

14, ^-fT^flJESr-l 5 0VgVbg-5 0 VCO^ffl 

ftzmm^xhy. io»JL<i4-ioovsv 

b^-5 0;J51tU\ Vb>-5 OV-et4Si0?^i; 
LTf£fl3L#</<£t>, tfcVb<-15 0Vft>»«K 

#HJ60!i-ei4a®-r5^is u&mmm) t%zm m 
wmm) x/<-< t xmE.z*mm\z.mk£ittLt)K su 
m t & 2«w mx(D/<4 t *mm<r>$ttk**im*ttnx 

[0015] &\-mm$tizmvLBtmmm* 1 oi«± 

t?fc-5^s, 4!?»4b<(4 2 0S«±-efct?, rco^l 

£gg£ii5B?«Jf coff£tt; (Jg&fftt;) 145 : 1-1 : 1 O 
(«fcO#*L<l42 : 1~1 : 5) flSS*LV\, 5 : 1 

j; *? Kivx&m&m vntm&ft < * % t 
Tisxmmm&fii&.Ti-Zo 1 : io*mx_xm 

[0016] 

immm] 

ir^«?#tte>n^>7 , i< i:t>2oWT-^^38j!i{c, T 
i,., Al, (0. l^x^O. 4) <nMjS.<n?—>?v 
hiTi,. s AI,., wM^cr)^— Fy HSrffi^ii^, 

iiSiS«IBJa^>-K5^ (*10) ^Oa-f-r v^SrH 

[0017] #3SW<0#lia«JtA*S:»ia'f 
o-CI4, 3=1% S10l$ft^5X10- 5 Tor 

5, t<Dm, ^«lb#la^, c f ] */c»4A^^^#H^4• 

,-, Al, (0. l^x^O. 4) , Tio. 6 Ale. 5 
?-y-y hw4f*»b*»>=r**fcB:Wir|ai#k:iWl**X 

UT, Ti,., Al, (0. l^xSO. 4) , Ti 

o.s ai,., roM^-y^ hKxmm^r—^Mcmtm 



( 4 ) 
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[0018] 



8 0~2 0 OA 

-4 0 1 5 0V 

2. 5~3. O um 



• mm 

r» 

[0019] ±|E^ffitw,kor#ST i A 1 NJSS-SrlMfc 



2~4X10"Torr (2xlO' l Torr 



(1 0 OA 

(- 5 0 V 



•■10***10 



10 



:SKD61 (HRC30) 

• ®Hm& : 3 0 m/m i n 

• i£t> :0.0 7 mm/ J) 

: 1mm , 15 mm (fcfcfclSj) 

ft, ^1 KJitfci&OfctfjtCT i A 1 Nlgg, 
ffi<OT i NtT i A 1 Nf^Ilfctro4r*t, 

[0 0 2 0] 

[*1] 



No. 


BL jss m & 


( mm ) 




m i s&j* 


m 2 IS fc/E 






1 


Tin. 7 Al e. i N 


TU.AImN 


1 4 


i 


1 


0.088 




2 


Tiit AUiN 


Tic. Alo.i N 


2 8 


i 


1 


0. 07 1 


M 


3 


Tut AImN 


Ti«.i Alii N 


4 3 


i 


I 


0. 072 


M 


4 


TU.AUiN 


T i o. » A 1 #. s N 


2 8 


i 


1 


0. 0 8 9 


M 


$ 


Tu.»A1 0 ,,N 


T i 1. 1 A 1 1. 1 N 


2 8 




I 


0. 0 7 3 


* 


6 


Tio.i Al(.4 N 


T i 6. b A 1 «. s N 


28 


i 


1 


0, 0 8 5 




7 


Tt«.j Al.., N 


T i o. i A 1 o. i N 


26 


4 


1 


0. 0 8 5 


A? 


8 


Tl«.i A I ». « N 


Ti,, AI...N 


28 


2 


I 


0. 075 


# 


9 


T i o. 7 A 1 ». j N 


Tii. i Ali i N 


28 


1 


. 2 


0. 0 7 3 




to 


Tii.7 Al*.i N 


Tiii Ali.i N 


28 


i 


5 


0. 0 7 5 




LI 


Tit., AU't N 


Tiii A 1 1 1 N 


28 


i 


10 


0. 0 8 0 




12 


Ti,.t AlaiN 


Tin All. N 


5 


1 


: I 


0. 10 5 


mm 


13 


Tin AUi N 


Tii« Alt.) N 


28 


6 


1 


0. 1 02 


M 


U 


T i , A U . N 




1 




0. 1 85 


/* 


15 


TiN 


Tio.i Al». i N 


28 


1 : 1 


0. 1 3 2 


M 



[00 2 1] mm) *1CDHJS^J (No. 1~11) 

tvatm (no. i2~i5) titm-tzk. jt^jN 
o . 12 \zmmi*mmw®fe®:3: v on* < , jttfc«N 

o. 1 3ttBIJP]fc*s*38WW1*3lrJtSr^*fC*il?, *tf& 40 
#|N o . 1 4 liT i A 1 Nlllifft 9 „ ttmMN o . 
lStiTiNtTiAlNWeJj^ r.tlf>Wfsr4x 

i>mmm<D7}^mn& (mm) tttu-r^t, tt&Gtj 

[0 0 2 2] <3aS«2>te8!*iJ(S**©T i A 1 N 



ltS©Ti,. s Al,. s K>M^e ) 'i5^-yy hi 
fflvvc #«T i A 1 Nlg&^Lfc^V K^/Mc-o^ 

«*S:iBl*L3tM*Sr*2^*-f- 0 tt&tfiji: UTiA 
1 NHUB. &T>*1£5lSftffiOT i NtT i A 1 Ng£r«/f 

[00 2 3] 
[«2] 
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& n « & 


( mm ) 


m # 










I 


- 1 ov 


-50V 


28 


I 


I 


0. 0 8 4 




2 


- 1 ov 


— 1 0 0 V 


28 


1 


I 


0. 0 8 3 




3 


- 1 ov 


-1 50V 


28 


1 


I 


0. 0 8 8 


* 


4 


-2 0V 


-5 0V 


2 8 


J 


1 


0. 0 8 6 




5 


-3 0V 


-5 OV 


2 6 


1 


1 


0. 0 9 0 




6 


-40V 


-50V 


26 


1 


1 


0. 12 0 




7 


OV 


-50V 


2 8 


I 


1 


0.212 


m 


8 


-50V 




1 




0. 1 8 5 




9 


TiN 




2 8 


1 : 1 


0. 1 3 2 


0 



[0024] mm) $t2<D&mm <n<>. i~5) t 
ttmm (No. 6~9) ttt&t-r zktt&wwo. 6, 

No. 7, No. 8£ifciS&&-t-5, V^-ftVt^l®/^ 

Txw£\tt&wttfefimm.-chQft\zmi*o. sut 

i A 1 NWI©trot-$)^ ittfcfifljNo. 9l*TiN 



10 0 2 5 J 



